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(54) DEVICE FOR REPRODUCING ANIMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an animation reproducing device which is 
suitable for preventing a deviation between the reproduction of an animation and that 
of voice when picture data included in animation data is decoded and displayed to 
reproduce the animation in an OS operated by a multi-task. 

SOLUTION: Animation data including I dataP data and a plurality of B data in this 
order are inputtedpicture data is decoded in buffers A and C based on I datapicture 
data is decoded in the buffers C and A based on I and P datapicture data 
corresponding to each kind of B data is successively decoded in buffers B1 and B2 
based on picture data of the buffers A and C and on each kind of B datapicture data 
of the respective buffers A-C are displayed in the order andthenthe animation is 
reproduced. Then the decode of the picture data is skipped when a time difference is 
equal to or more than a prescribed valuei.e. the time difference between the point of 
time when a timing is given as the display timing of picture data based on B data from 
a scheduler and the point of time when the picture data is actually displayed. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have a scheduler which manages a time of displaying image dataand The 1st 
compressed dataA video data which contains the 2nd compressed data and two or 
more 3rd compressed data in the order is inputtedThe 1st image data is generated 



based on said 1st compressed data of said inputted video dataThe 2nd image data is 
generated based on said 1st compressed data and said 2nd compressed data of said 
inputted video dataBased on said 1st compressed datasaid 2nd compressed dataand 
said each 3rd compressed data of said inputted video datathe 3rd image data 
corresponding to each 3rd compressed data concerned is generated one by oneOn 
the basis of a time of being given by said schedulersaid 1st generated image datalt is 
a device which reproduces an animation by displaying said each 3rd generated image 
data and said 2nd generated image data in the orderA time of being given by said 
scheduler as display timing of said 3rd image dataA moving-image-reproduction 
device characterized by skipping generation of the 3rd image data concerned when a 
time lag with a time of the 3rd image data concerned actually being displayed is 
beyond a predetermined value. 

[Claim 2]The 1st compressed data required in order to have a scheduler which 
manages a time of displaying image data and to generate the 1st image dataThe 2nd 
compressed data that is difference data required in order to generate the 2nd image 
dataA video data which contains two or more 3rd compressed data required in order 
to generate the 3rd image data that complements between two image data in the 
order is inputtedBased on said 1st compressed data of said inputted video 
datagenerate said 1st image dataand Said 2nd compressed data of said inputted video 
dataThe 2nd image data generated based on the 2nd compressed data before the 2nd 
compressed data concerned of said inputted video dataOr said 2nd image data is 
generated based on the 1st image data generated based on the 1st compressed data 
before the 2nd compressed data concerned of said inputted video dataThe 2nd image 
data generated based on the 2nd compressed data before said each 3rd compressed 
data of said inputted video dataand each 3rd compressed data concerned of said 
inputted video dataOr based on two image data which is the 1st image data generated 
based on the 1st compressed data before each 3rd compressed data concerned of 
said inputted video dataand continuessaid 3rd image data corresponding to each 3rd 
compressed data concerned is generated one by oneOn the basis of a time of being 
given by said schedulersaid 1st generated image datalt is a device which reproduces 
an animation by displaying said each 3rd generated image data and said 2nd generated 
image data in the orderA time of being given by said scheduler as display timing of 
said 3rd image dataA moving-image-reproduction device characterized by skipping 
generation of the 3rd image data concerned when a time lag with a time of the 3rd 
image data concerned actually being displayed is beyond a predetermined value. 
[Claim 3]Either characterized by comprising the following of claims 1 and 2. 
A time lag calculating means which computes a time lag with a time of a time of being 
given by said scheduler as display timing of said 3rd image data and the 3rd image 
data concerned actually being displayed. 

A skipping means which skips generation of the 3rd image data concerned when a 
time lag computed by said time lag calculating means is beyond said predetermined 



value. 



[Claim 4]In claim 3even if a time lag computed by said time lag calculating means is 
beyond said predetermined valuesaid skipping meansA moving-image-reproduction 
device characterized by skipping generation of the 3rd image data concerned when 
generation of said 3rd image data will be skipped continuously. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the device which decodes and 
displays the image data contained in a video dataand reproduces an animationWhen 
decoding and displaying the image data contained in a video data in OS which 
operates by multitasking especially and reproducing an animationit is related with a 
suitable moving-image-reproduction device to prevent a gap from arising in 
reproduction of an animationand audio reproduction. 
[0002] 

[Description of the Prior Art]Conventionallyin the operation system (only henceforth 
OS) which operates by multitaskingin order to decode the video data compressed by 
MPEG form and to reproduce an animationthe point shown in drawing 6 performs. 
Drawing 6 is a figure for explaining the conventional moving-image-reproduction 
method. 

[0003]The video data compressed by MPEG form contains two B data required in 
order to decode the image data which complements between I data which can decode 
image data independently? data which is difference data of two image dataand two 
image data in the order. HereP data is difference data of two image data which is 
image data decoded based on I data or P data before it of a video dataand continues. 
In order to decode image data based on P datathese image data other than P data is 
needed. 

B data is correction data required in order to decode the image data which 
complements between two image data which is image data decoded based on I data or 
P data before it of a video dataand continues. 

In order to decode image data based on B datathese image data other than B data is 
needed. 

[0004]Thereforetwo B data may continue after I data or P dataand a video data in the 
example of drawing 6 . A video data I 0 dataP t dataB 2 dataThey are B 3 dataP 4 dataB 5 
dataB 6 dataP 7 dataB 8 dataB 9 datal 10 dataB n dataB 12 dataP 13 dataand — . 
Two B data continues behind P, dataP 4 dataP 7 dataand I 10 data. 



[0005]When OS is provided with the scheduler which manages the time of displaying 
image datathe image data contained in a video data is decoded and displayed and an 
animation is reproducedThe buffer A for storing the image data decoded based on I 
data or P data. The buffer B for storing the image data decoded based on B data. The 
buffer C for storing the image data decoded based on I data or P data is secured on 
RAMAn animation is reproduced by displaying the image data which inputted the video 
datadecoded the image data contained in the video data using each bufferand was 
decoded on the basis of the time of being given by a scheduler. 

[0006]If it explains taking the case of drawing 6 I n data of a video data will specifically 
be decoded to the buffer AWhen given by a scheduler about I 0 data (time t,)^ data of 
the buffer A is displayedBased on I 0 data of the buffer Aand P, data of a video 
datathe P' t data which is image data is decoded to the buffer C. 

[0007]SubsequentlyI 0 data of the buffer A and the P'Bwhich is image data based on , 
data and B 2 data of video data' 2 data of the buffer C are decoded to the buffer 
BWhen given by a scheduler about B 2 data (time t 2 )the B' 2 data of the buffer B is 
displayedl 0 data of the buffer A and the P'Bwhich is image data based on , data and 
B 3 data of video data' 3 data of the buffer C are decoded to the buffer BWhen given 
by a scheduler about B 3 data (time t 3 )the B' 3 data of the buffer B is displayed. 
[0008]Subsequentlywhen given by a scheduler about data (time t 4 )the P\ data of 
the buffer C is displayedThe P'Pwhich is image data based on , data and P 4 data of 
video data' 4 data of the buffer C is decoded to the buffer A. 

[0009]Subsequentlythe P' 4 data of the buffer A and the P'Bwhich is image data based 
on t data and B 5 data of video data' 5 data of the buffer C are decoded to the buffer 
BWhen given by a scheduler about B 5 data (time t 5 )the B' 5 data of the buffer B is 
displayedThe P' 4 data of the buffer A and the P'Bwhich is image data based on , data 
and B 6 data of video data' 6 data of the buffer C are decoded to the buffer BWhen 
given by a scheduler about B 6 data (time t 6 )the B' 6 data of the buffer B is displayed. 
[0010]And when given by a scheduler about P 4 data (time t 7 )the P' 4 data of the buffer 
A is displayedThe P'Pwhich is image data based on 4 data and P 7 data of video data' 7 
data of the buffer A is decoded to the buffer C. About the following datadecoding is 
performed in the same way as this. 
[0011] 

[Problem(s) to be Solved by the Invention]Thusif it is in the regeneration method of 
the animation by the above-mentioned conventional OSthe animation is 
reproduceddisplaying the image data decoded on the basis of the time of being given 
by a scheduler. 

[0012]Howeverif it is in the regeneration method of the animation by the above- 
mentioned conventional OSBy for examplethe cause of a processing load increasing 
by performing other processings in OS. As time is taken to decode image data and it 
is shown in drawing 6 as a resuItWhen given by a scheduler about B 9 data (time t 9 )it 



becomes impossible for exampleto display B' 9 dataEspecially when it was necessary to 
perform continuously decoding that P data and B data continueit might be said that 
the delay of several frames will arise depending on the case. Especially in OS which 
operates on low CPU of throughputsuch a phenomenon was remarkableand when it 
was necessary to decode continuouslyeven if other processings were not performedit 
may have happened. 

[0013]Generallyin OS which operates by multitaskingin order to reproduce by 
processing that an animation and the sound collectively reproduced by reproduction 
of the animation are separate respectivelywhen several frames are only in 
reproduction of an animationan animation and a sound will shift and will be reproduced. 
[0014]Thenthis invention is made paying attention to the unsolved technical problem 
which such a Prior art haslt aims at providing a suitable moving-image-reproduction 
device to prevent a gap from arising in reproduction of an animationand audio 
reproduction when decoding and displaying the image data contained in a video data in 
OS which operates by multitasking and reproducing an animation. 
[0015] 

[Means for Solving the Problem]To achieve the above objectsthe moving-image- 
reproduction device according to claim 1 concerning this inventionHave a scheduler 
which manages a time of displaying image dataand The 1st compressed dataA video 
data which contains the 2nd compressed data and two or more 3rd compressed data 
in the order is inputtedThe 1st image data is generated based on said 1st compressed 
data of said inputted video dataThe 2nd image data is generated based on said 1st 
compressed data and said 2nd compressed data of said inputted video dataBased on 
said 1st compressed datasaid 2nd compressed dataand said each 3rd compressed 
data of said inputted video datathe 3rd image data corresponding to each 3rd 
compressed data concerned is generated one by oneOn the basis of a time of being 
given by said schedulersaid 1st generated image datalt is a device which reproduces 
an animation by displaying said each 3rd generated image data and said 2nd generated 
image data in the orderWhen a time lag of a time of being given by said scheduler as 
display timing of said 3rd image data and a time of the 3rd image data concerned 
actually being displayed is beyond a predetermined valueGeneration of the 3rd image 
data concerned is skipped. 

[001 6]If a video data is inputted with such compositionthe 1st image data will be 
generated based on the 1st compressed data of a video dataThe 2nd image data is 
generated based on the 1st compressed data and 2nd compressed data of a video 
dataBased on the 1st compressed data2nd compressed dataand each 3rd compressed 
data of a video datathe 3rd image data corresponding to each of that 3rd compressed 
data is generated one by oneand it is based on a time of being given by a 
schedulerThe 1st generated image dataeach 3rd generated image dataand the 2nd 
generated image data are displayed in the order. And if a time lag of a time of being 
given by a scheduler as display timing of the 3rd image data during such moving image 



reproduction and a time of the 3rd image data actually being displayed becomes 
beyond a predetermined valuegeneration of the 3rd image data will be skipped. 
[0017]The moving-image-reproduction device according to claim 2 concerning this 
inventionThe 1st compressed data required in order to have a scheduler which 
manages a time of displaying image data and to generate the 1st image dataThe 2nd 
compressed data that is difference data required in order to generate the 2nd image 
dataA video data which contains two or more 3rd compressed data required in order 
to generate the 3rd image data that complements between two image data in the 
order is inputtedBased on said 1st compressed data of said inputted video 
datagenerate said 1st image dataand Said 2nd compressed data of said inputted video 
dataThe 2nd image data generated based on the 2nd compressed data before the 2nd 
compressed data concerned of said inputted video dataOr said 2nd image data is 
generated based on the 1st image data generated based on the 1st compressed data 
before the 2nd compressed data concerned of said inputted video dataThe 2nd image 
data generated based on the 2nd compressed data before said each 3rd compressed 
data of said inputted video dataand each 3rd compressed data concerned of said 
inputted video dataOr based on two image data which is the 1st image data generated 
based on the 1st compressed data before each 3rd compressed data concerned of 
said inputted video dataand continuessaid 3rd image data corresponding to each 3rd 
compressed data concerned is generated one by oneOn the basis of a time of being 
given by said schedulersaid 1st generated image datalt is a device which reproduces 
an animation by displaying said each 3rd generated image data and said 2nd generated 
image data in the orderWhen a time lag of a time of being given by said scheduler as 
display timing of said 3rd image data and a time of the 3rd image data concerned 
actually being displayed is beyond a predetermined valuegeneration of the 3rd image 
data concerned is skipped. 

[001 8]If a video data is inputted with such compositionthe 1st image data will be 
generatedThe 1st image data that the 2nd image data was generatedand the 3rd 
image data corresponding to each 3rd compressed data was generated one by oneand 
was generated on the basis of a time of being given by a schedulereach 3rd generated 
image dataand the 2nd generated image data are displayed in the order. 
[0019]Generation of the 1st image data is performed based on the 1st compressed 
data of a video data. The 2nd image data generated based on the 2nd compressed 
data that has generation of the 2nd image data before the 2nd compressed data of a 
video dataand its 2nd compressed data of a video dataOr it is carried out based on 
the 1st image data generated based on the 1st compressed data before the 2nd 
compressed data of a video data. Generation of the 3rd image data corresponding to 
compressed data which is each 3rd [ the ]The 2nd image data generated based on the 
2nd compressed data before each 3rd compressed data of a video dataand each of its 
3rd compressed data of a video dataOr it is carried out based on two image data 
which is the 1st image data generated based on the 1st compressed data before each 



of that 3rd compressed data of a video dataand continues. 

[0020]And if a time lag of a time of being given by a scheduler as display timing of the 
3rd image data during such moving image reproduction and a time of the 3rd image 
data actually being displayed becomes beyond a predetermined valuegeneration of the 
3rd image data will be skipped. 

[0021]The moving-image-reproduction device according to claim 3 concerning this 
invention is provided with the following. 

A time lag calculating means which computes a time lag with a time of a time of being 
given to either of claims 1 and 2 by said scheduler as display timing of said 3rd image 
data in a moving-image-reproduction device of a statement and the 3rd image data 
concerned actually being displayed. 

A skipping means which skips generation of the 3rd image data concerned when a 
time lag computed by said time lag calculating means is beyond said predetermined 
value. 

[0022]A time of being given by time lag calculating means with a scheduler as display 
timing of the 3rd image data with such compositionlf a time lag with a time of the 3rd 
image data actually being displayed is computed and a computed time lag becomes 
beyond a predetermined valuegeneration of the 3rd image data will be skipped by 
skipping means. 

[0023]The moving-image-reproduction device according to claim 4 concerning this 
inventionln the moving-image-reproduction device according to claim 3even if a time 
lag computed by said time lag calculating means is beyond said predetermined 
valuewhen said skipping means will skip generation of said 3rd image data 
continuouslyit skips generation of the 3rd image data concerned. 
[0024]Even if a time lag computed by a time lag calculating means is beyond a 
predetermined value with such compositionwhen the 3rd image data will be skipped 
continuouslygeneration of the 3rd image data is not skipped by skipping means. 
[0025] 

[Embodiment of the InventionjHereafteran embodiment of the invention is 
describedreferring to drawings. Drawing 1 thru/or drawing 5 are the figures showing 
the embodiment of the moving-image-reproduction device concerning this invention. 
[0026]This embodiment applies to the case where decode the video data compressed 
by MPEG formand an animation is reproduced by OS which operates the moving- 
image-reproduction device concerning this invention by multitasking in the computer 
100 as shown in drawing 1 . 

[0027]Firstthe structure of the video data compressed by MPEG form is explained. 
[0028]The video data compressed by MPEG form contains two B data required in 
order to decode the image data which complements between I data which can decode 
image data independently? data which is difference data of two image dataand two 
image data in the order. P data is difference data of two image data which is image 



data decoded based on I data or P data before it of a video dataand continues herein 
order to decode image data based on P datathese image data other than P data is 
needed. It is correction data required in order that B data may decode the image data 
which complements between two image data which is image data decoded based on I 
data or P data before it of a video dataand continuesln order to decode image data 
based on B datathese image data other than B data is needed. 

[0029]The frame number which showed the turn which should display the image data 
corresponding to the data is given to I dataP dataand B datarespectively. 
[0030]Nextthe composition of the computer system which applies this invention is 
explainedreferring to drawing 1 . Drawing 1 is a block diagram showing the composition 
of the computer system which applies this invention. 

[0031]CPU30 which controls an operation and the whole system based on a control 
program so that the computer 100 is shown in drawing 1 ROM32 which stores the 
control program of CPU30etc. in a predetermined region beforehandRAM34 for storing 
the result of an operation required of the data read from the ROM32 gradeor the 
operation process of CPU30CRTC36 which changes into a picture signal the data 
stored in the specific region of RAM34and is outputted to the display 44the bus 39 
which is a signal wire to comprise the decoder 37 which decodes a video dataand 
I/F38 which carry input and output of data to an external deviceand for these 
transmit data — mutual — and it is connected so that data transfer is possible. 
[0032]The input device 40 set to I/F38 from a keyboarda mouseetc. of data which 
can be inputted as a human interface as an external deviceThe memory storage 42 
which stores dataa tableetc. as a fileand the display 44 which displays a screen based 
on a picture signal are connected. 

[0033]RAM34 has VRAM35 which stores the data for a display for displaying on the 
display 44 as a specific regionand VRAM35 can be independently accessed by CPU30 
and CRTC36. 

[0034]CRTC36 reads the data for a display stored in VRAM35 from a start address 
one by one with a given periodchanges the read data for a display into a picture 
signaland outputs it to the display 44. 

[0035]CPU30 performs OS which operates by multitasking. When this OS is provided 
with the scheduler which manages the time of displaying image datathe image data 
contained in a video data is decoded and displayed and an animation is reproducedAn 
animation is reproduced displaying the image data decoded on the basis of the time of 
being given by a scheduler. 

[0036]If the frame number contained in I dataP dataor B data is givena scheduler will 
carry out the multiplication of the regeneration time per image data to the frame 
numberand will output it as a time of displaying the image data corresponding to the 
frame number for this. For exampleit is the regeneration time per image data 20 [ms] 
From the time of starting reproduction of an animationwhen it carries out and "10" is 
given as a frame number to 200 [ms] It outputs as a time of displaying the image data 



corresponding to the frame number for the time of passing. 

[0037]The decoder 37 decodes the image data contained in the video data on the 
basis of the time of being given by a schedulerand specificallyA decode start 
instruction is received from CPU30and when the video data stored in video data 
[ from I/F38 ] or RAM34 is inputteddecoding shown in the flow chart of drawing 2 is 
performed until decoding of a video data is completed. Drawing 2 is a flow chart which 
shows decoding performed by the decoder 37. 

[0038]The buffer A for storing the image data decoded based on I data or P dataif 
decoding is performed in the decoder 37. Buffer for storing the image data 
decoded based on one side among B dataBuffer B 2 for storing the image data 
decoded based on another side among B dataThe buffer C for storing the image data 
decoded based on I data or P data is secured on RAM34and as shown in drawing 2 it 
shifts to Step S100 first. 

[0039]Flag F, for choosing the buffers A and C as a buffer which stores the image 
data decoded based on I data or P data in Step SIOOAnd all set flag F 2 for choosing 
buffer and B 2 as a buffer which stores the image data decoded based on B data as 
"1"and it shifts to Step S102A video data is inputted and it shifts to Step S104and 
when it judges whether the inputted video data is I data and is judged with a video 
data being I data (Yes)it shifts to Step S105. 

[0040]When it judges whether flag F, is "1" in Step S105 and is judged with flag F } 
not being "1"(No)It judges with the buffer A having been chosen as a buffer which 
stores the image data decoded based on I dataand shifts to Step S106. 
[0041]In Step S106based on I datadecode image data to the buffer Aand it shifts to 
Step S107It is set as "1" which shows that the buffer C is chosen as a buffer which 
stores the image data decoded in flag Fj based on I dataand shifts to Step S1 10. 
[0042] When it judges whether the inputted video data is P data in Step S1 10 and is 
judged with a video data being P data (Yes)When it shifts to Step S1 12it judges 
whether flag F, is "1" and it is judged with flag F t being "1" (Yes)It judges with the 
buffer C having been chosen as a buffer which stores the image data decoded based 
on P dataand shifts to Step S1 14. 

[0043]In Step S1 Hbased on the image data and P data of the buffer Adecode image 
data to the buffer Cand it shifts to Step S1 16It is set as "0" which shows that the 
buffer A is chosen as a buffer which stores the image data decoded in flag F^ based 
on P dataand shifts to Step S1 18. 

[0044] When it judges whether the inputted video data is B data in Step S1 18 and is 
judged with a video data being B data (Yes)When it shifts to Step S120it judges 
whether a skip request occurs from CPU30 and it is judged with there being no skip 
request(No)When it shifts to Step S122it judges whether flag F 2 is "1" and it is judged 
with flag F 2 being "1" (Yes)It judges with buffer B 1 having been chosen as a buffer 
which stores the image data decoded based on B dataand shifts to Step S124. 
[0045]ln Step S124based on the image data and B data of the buffers A and Cdecode 



image data to buffer B^nd it shifts to Step S126It is set as "0" which shows that 
buffer B 2 is chosen as a buffer which stores the image data decoded in flag F 2 based 
on B dataand shifts to Step S102. 

[0046]On the other handat Step S122when judged with flag F 2 being "0"(No) judges 
with buffer B 2 having been chosen as a buffer which stores the image data decoded 
based on B dataand shifts to Step S128. 

[0047]In Step S128based on the image data and B data of the buffers A and Cdecode 
image data to buffer B 2 and it shifts to Step S130It is set as "1" which shows that 
buffer Bj is chosen as a buffer which stores the image data decoded in flag F 2 based 
on B dataand shifts to Step S102. 

[0048]On the other handwhen judged with a skip request occurring from CPU30 at 
Step S120 (Yes)Shift to Step S132when it judges whether decoding of the image data 
based on B data which is before one of them is skipped and is judged with not 
skipping decoding of the image data based on B data which is before one(No) shifts to 
Step S102but. Otherwisewhen judged (Yes)it shifts to Step S122. Whether decoding 
of the image data based on B data which is before one is skipped judges using a flag 
etc.for example. 

[0049]On the other handwhen judged with the inputted video data not being B data at 
Step S118(No) shifts to Step S102. 

[0050]On the other handat Step S1 12when judged with flag F t not being 'T'(No) 
judges with the buffer A having been chosen as a buffer which stores the image data 
decoded based on P dataand shifts to Step S134. 

[0051]ln Step S134based on the image data and P data of the buffer Cdecode image 
data to the buffer Aand it shifts to Step S132It is set as "1 " which shows that the 
buffer C is chosen as a buffer which stores the image data decoded in flag F t based 
on P dataand shifts to Step S1 18. 

[0052]On the other handwhen judged with the inputted video data not being P data at 
Step S1 10(No) shifts to Step S1 18. 

[0053]On the other handat Step S105when judged with flag being "1" (Yes)it 
judges with the buffer C having been chosen as a buffer which stores the image data 
decoded based on I dataand shifts to Step S108. 

[0054]In Step S108based on I datadecode image data to the buffer Cand it shifts to 
Step S109It is set as "0" which shows that the buffer A is chosen as a buffer which 
stores the image data decoded in flag F 1 based on I dataand shifts to Step S1 10. 
[0055]On the other handwhen judged with the inputted video data not being I data at 
Step S104(No) shifts to Step S1 10. 

[0056]Nextthe composition of CPU30 is explained in detail. 

[0057]CPU30 consists of microprocessing unit MPU etc.starts the predetermined 
program stored in the predetermined region of ROM32 with startingand performs OS 
which operates by multitasking. When decoding and displaying the image data 
contained in a video data and reproducing an animationthis OSWhile performing 



decoding by the decoding 37 by outputting a decode start instruction to the decoding 
37The predetermined program stored in the predetermined region of ROM52 is 
startedand display processing and skip processing which are shown in the flow chart 
of drawing 3 and drawing 4 are performed to decoding and parallel according to the 
program. Drawing 3 is a flow chart which shows display processing performed by 
CPU30and drawing 4 is a flow chart which shows the skip processing performed by 
CPU30. 

[0058]lntroduction and display processing shown in the flow chart of drawing 3 are 
explained. 

[0059]Display processing transmits the image data of the buffer AB 1 B 2 and C to the 
buffer for a display on the basis of the time of being given by a schedulerlt is the 
processing which displays the image data stored in the display bufferand if it performs 
in CPU30the buffer for a display for storing the image data used as a displaying object 
will be secured on VRAM35and as shown in drawing 3 it will shift to Step S200 first. 
[0060]Set flag F 3 for choosing the buffers A and C in Step S200 as a buffer which 
becomes the image-data-transfer origin to the buffer for a display as "1"and it shifts 
to Step S202When it judges whether flag F 3 is "1" and is judged with flag F 3 being "1" 
(Yes)it judges with the buffer A having been chosen as a buffer which becomes the 
image-data-transfer origin to the buffer for a displayand shifts to Step S204. 
[0061]In Step S204the image data of the buffer A is transmitted to the buffer for a 
displayand it shifts to Step S206and it is set as "0" which shows that the buffer C is 
chosen as a buffer which becomes the image-data-transfer origin to the buffer for a 
display about flag F 3 and shifts to Step S208. 

[0062]In Step S208the image data of buffer B 1 is transmitted to the buffer for a 
displayit shifts to Step S210the image data of buffer B 2 is transmitted to the buffer 
for a displayand it shifts to Step S202. 

[0063]On the other handat Step S202when judged with flag F 3 not being "1"(No) 
judges with the buffer C having been chosen as a buffer which becomes the image- 
data-transfer origin to the buffer for a displayand shifts to Step S212. 
[0064]In Step S212the image data of the buffer C is transmitted to the buffer for a 
displayand it shifts to Step S214and it is set as "1" which shows that the buffer A is 
chosen as a buffer which becomes the image-data-transfer origin to the buffer for a 
display about flag F 3 and shifts to Step S208. 

[0065]Nextthe skip processing shown in the flow chart of drawing 4 is explained. 
[0066]Skip processing is processing which skips decoding of the image data based on 
B dataand if it performs in CPU30as shown in drawing 4 it will shift to Step S300 first. 
[0067]In Step S300the decoder 37 outputs the frame number of B data which is going 
to start decoding to a schedulerand shifts to Step S302Acquire the time of the 
decoder 37 displaying the image data based on B data which is going to start 
decoding from a schedulerand it shifts to Step S304The time of the decoder 37 
actually displaying the image data based on B data which is going to start decoding is 



computedand it shifts to Step S306. At this step S304what subtracted the present 
time from the time which started reproduction of the animation is concretely 
computed as a time of image data actually being displayed. 

[0068]The time of the decoder 37 being given by a scheduler in Step S306 about B 
data which is going to start decodingCompute a time lag with the time of the image 
data actually being displayedand it shifts to Step S308When it judges whether the 
computed time lag is beyond a predetermined value (for exampleone frame) and is 
judged with the computed time lag being beyond a predetermined value (Yes)it shifts 
to Step S310and a skip request is outputted to the decoder 37 and it shifts to Step 
S300. 

[0069]On the other handwhen judged with the computed time lag not being beyond a 
predetermined value at Step S308(No) shifts to Step S300. 

[0070]Nextoperation of the above-mentioned embodiment is explainedreferring to 
drawing 5 . Drawing 5 is a figure for explaining the moving-image-reproduction method 
of this invention. Hereaftertime t 0 - t 13 show the time for every predetermined time T 
progressnamelyeach time to - t 13 express the time of which predetermined time T 
progress was done from the time in front of one. 

[0071]When decoding and displaying the image data contained in a video data by OS 
and reproducing an animationWhile decoding is performed by the decoding 37 by 
outputting a decode start instruction to the decoding 37 by CPU30display processing 
and skip processing are performed by decoding and parallel. Regeneration of the 
sound which combines with reproduction of an animation and is reproduced by these 
processings and parallel is performed further. Here a video data I 0 dataP 1 dataB 2 
dataB 3 dataP 4 dataB 5 dataB 6 dataP 7 dataB 8 dataB 9 datal 10 dataB^ dataB 12 dataand P 13 
data — is included in the order. 

[0072]. Pass Step S102S104 - S109 in decoding and display processing to be shown 
in drawing 5 . . I 0 data of a video data should be decoded by the buffer Aand pass Step 
S204. When given by a scheduler about I 0 data (time t t )I 0 data of the buffer A is 
displayedBased on I 0 data of the buffer Aand Pj data of a video datathe P', data which 
is image data is decoded by the buffer C through Step S102S1 10 - S1 16. 
[0073]Through Step S102S118 - S126subsequentlyl 0 data of the buffer AThe 
P'Bwhich is image data based on 1 data and B 2 data of video data' 2 data of the buffer 
C is decoded by buffer BjThrough Step S208when given by a scheduler about B 2 data 
(time t 2 )the B' 2 data of buffer is displayed. . Subsequentlypass Step S102S1 18- 
S122S128and S130. I 0 data of the buffer A and the P'Bwhich is image data based on t 
data and B 3 data of video data' 3 data of the buffer C are decoded by buffer 
B 2 Through Step S210when given by a scheduler about B 3 data (time t 3 )the B' 3 data of 
buffer B 2 is displayed. 

[0074]Subsequentlythrough Step S212when given by a scheduler about P t data (time 
t 4 )the P\ data of the buffer C is displayedThe P'Pwhich is image data based on j data 
and P 4 data of video data' 4 data of the buffer C is decoded by the buffer A through 



Step S102S110St12S134and S136. 

[0075]Through Step S102S118 - S1 26subsequentlythe P' 4 data of the buffer AThe 
P'Bwhich is image data based on , data and B 5 data of video data' 5 data of the buffer 
C is decoded by buffer BjThrough Step S208when given by a scheduler about B 5 data 
(time t 5 )the B' 5 data of buffer Bj is displayed. . Subsequentlypass Step S102S1 18- 
S122S128and S130. The P' 4 data of the buffer A and the P'Bwhich is image data 
based on t data and B 6 data of video data' 6 data of the buffer C are decoded by 
buffer B 2 Through Step S210when given by a scheduler about B 6 data (time t 6 )the B' 6 
data of buffer B 2 is displayed. 

[0076]And through Step S204when given by a scheduler about P 4 data (time t 7 )the P' 4 
data of the buffer A is displayedThe P'Pwhich is image data based on 4 data and P 7 
data of video data' 7 data of the buffer A is decoded by the buffer C through Step 
S102S1 10 - S1 16. About the following datadecoding is performed in the same way as 
this. 

[0077]Thuswhen there is no cause of a processing load increasing by performing 
other processings in OSand given by a schedulerimage data is displayedbut. When are 
given with a scheduler by the cause of a processing load increasing by performing 
other processings in OS and it becomes impossible to display image data by itit 
operates as follows. 

[0078]By the cause of a processing load increasing by performing other processings 
in OS. When the decoder 37 tends to start decoding of B 8 data as shown in drawing 5 
for exampleThe time (time t 8 ) of being given by a scheduler about B 8 dataWhen a time 
lag with the time of the image data based on B 8 data actually being displayed will be 
one or more framesin skip processing. The time of being given by a scheduler about 
B 8 data through Steps S300-S310Since a time lag with the time of the image data 
based on B 8 data actually being displayed is computed and is judged as the computed 
time lag being beyond a predetermined valuea skip request is outputted to the 
decoder 37. In decodingif a skip request is receiveddecoding of the image data based 
on B 8 data will be skipped through Step S120 and S132. 

[0079]Subsequentlywhen it is going to start decoding of B 9 dataSince there are still 
one or more time lags of the time (time t 9 ) of being given by a scheduler about B 9 
data and the time of the image data based on B 9 data actually being 
displayedSimilarlyalthough it is going to skip decoding of the image data based on B 9 
dataSince decoding of the image data based on B 8 data which is just before B 9 data is 
skipped. Pass Step S102S1 18S120S132S122 - S126. The P' 4 data of the buffer A and 
the P'Bwhich is image data based on 7 data and B 9 data of video data' 9 data of the 
buffer C are decoded by buffer BJhrough Step S208rather than the time of being 
given by a scheduler about B 9 datait has some delay (delay of about one frame)and 
the B' 9 data of buffer is displayed. 

[0080]Subsequentlywhen the decoder 37 tends to start decoding of B n dataThe time 
(time t n ) of being given by a scheduler about B n dataWhen a time lag with the time of 



the image data based on B n data actually being displayed will be one or more 
framesin skip processing. The time of being given by a scheduler about B n data 
through Steps S300-S310Since a time lag with the time of the image data based on 
B 1t data actually being displayed is computed and is judged as the computed time lag 
being beyond a predetermined valuea skip request is outputted to the decoder 37. In 
decodingif a skip request is receiveddecoding of the image data based on B 1t data will 
be skipped through Step S120 and S132. 

[0081]Thusin this embodimentwhen the time lag of the time of being given by a 
scheduler as display timing of image data and the time of the image data actually 
being displayed was beyond a predetermined valuedecoding of the image data was 
skipped. 

[0082]When delay arises in reproduction of an animation by the cause of a processing 
load increasing by performing other processings in OS by thisthe delay decreases by 
skipping decoding of image data. Thereforewhen decoding and displaying the image 
data contained in a video data in OS which operates by multitasking and reproducing 
an animationas compared with the formera gap can be comparatively prevented from 
arising in reproduction of an animationand audio reproduction. 
[0083]In this embodimentdecoding of the image data based on B data was skipped. 
[0084]Therebythe following effects are acquired as compared with the case where the 
image data based on I data and P data is skipped. Namelywhen skipping the image 
data based on I data and P dataSince these image data other than B data is required 
in order to decode image data based on B datathe image data based on B data will 
not be able to be decoded correctlybut a flicker by the imperfection of image data will 
arise to the animation reproduced. On the other handsince it is not affected to other 
image data like the above-mentioned composition even if it skips the image data 
based on B dataWhen decoding and displaying the image data contained in a video 
data in OS which operates by multitasking and reproducing an animationa gap can be 
prevented from arising in reproduction of an animationand audio reproductionwithout 
making the animation reproduced produce a flicker by the imperfection of image data 
so much. 

[0085]When decoding of image data would be skipped continuouslyit was made not to 
skip decoding of the image data in this embodiment. 

[0086]By thiswhen skipping decoding of image data continuouslythere is a possibility 
that the continuity of an image may be lost even to such an extent that it can 
recognizebut. Thusif decoding of image data is skipped discretelyit can control to 
some extent that such fault occurs. Thereforea gap can be prevented from arising in 
reproduction of an animationand audio reproductionwithout spoiling the continuity of 
an image so muchwhen decoding and displaying the image data contained in a video 
data in OS which operates by multitasking and reproducing an animation. 
[0087]Apart from the buffer A for storing the image data decoded based on I data or 
P data in this embodimentand the buffer CIt has buffer B 1 and B 2 and image data was 



decoded based on B data using buffer Bj and all the B 2 . 

[0088]By the cause of a processing load increasing by performing other processings 
in OS by this. Even if the synchronization with decoding and display processing 
shiftsbefore finishing transmitting the image data of buffer B t to the buffer for a 
display in display processingBy decoding another image data to buffer B, in decodinga 
possibility that the state where an untransmitted portion will be rewritten among the 
image data of buffer B, will occur can be reduced. This can say that the same may be 
said of the buffer B 2 . 

[0089]Thereforewhen decoding and displaying the image data contained in a video 
data in OS and reproducing an animationa flicker can be comparatively prevented 
from arising to the animation reproduced. 

[0090]In this embodimentone side is decoded to buffer B^ among the image data 
corresponding to two B data in which a video data adjoins each otherand another side 
was decoded to buffer B 2 among the image data corresponding to two B data in which 
a video data adjoins each other. 

[0091]Since the image data corresponding to two B data in which a video data adjoins 
each other is not continuously decoded by one buffer by thisBefore finishing 
transmitting the image data of buffer B, to the buffer for a display in display 
processingby decoding another image data to buffer B, in decodingA possibility that 
the state where an untransmitted portion will be rewritten among the image data of 
buffer Bt will occur can be reduced further. This can say that the same may be said 
of the buffer B 2 . 

[0092]Thereforewhen decoding and displaying the image data contained in a video 
data in OS and reproducing an animationa flicker can be further prevented from 
arising to the animation reproduced. 

[0093]In the above-mentioned embodimentl data is equivalent to the 1st compressed 
data according to claim 1 or 2P data is equivalent to the 2nd compressed data 
according to claim 1 or 2and B data is equivalent to the 3rd compressed data 
according to claim 1 or 2. 

[0094]In the above-mentioned embodimentSteps S300-S306It corresponds to the 
time lag calculating means according to claim 3 or 4Step S308S310and S120 
correspond to the skipping means according to claim 3and Step S308S310S120and 
S132 support the skipping means according to claim 4. 

[0095]In the above-mentioned embodimentalthough two buffers for storing the image 
data decoded based on B data were formed and constitutedthree or more buffers for 
storing the image data decoded not only based on this but based on B data may be 
formed and constituted. 

[0096]Depending on an order to decodeby this B data. Before finishing transmitting 
the image data of buffer B^ to the buffer for a display in display processingby 
decoding another image data to buffer B, in decodingA possibility that the state 
where an untransmitted portion will be rewritten among the image data of buffer B t 



will occur can be reduced further. 

[0097]In performing decoding shown in the flow chart of drawing 2 in the above- 
mentioned embodimentexplained the case where it carried out by the internal 
processing of the decoder 37but. Not only this but CPU30 may be made to decodeand 
in this case like the above-mentioned embodimentlt may constitute so that the 
control program beforehand stored in ROM32 may be executedbut from the storage 
with which the program which showed these procedures was memorizedthe program 
is read into RAM34 and it may be made to execute it. 

[0098]In performing display processing and skip processing which are shown in the 
flow chart of drawing 3 and drawing 4 in the above-mentioned embodimentexplained 
the case where the control program beforehand stored in ROM32 was executedbut. 
From the storage with which the program which showed not only this but these 
procedures was memorizedthe program is read into RAM34 and it may be made to 
execute it. 

[0099]With a storage here Semiconductor storage mediasuch as RAM and 
ROMFDOptical reading method storagessuch as magnetic storage type storagessuch 
as HDCDCDVLDand DVDIt is a magnetic storage type / optical reading method 
storagessuch as MOand if it is a storage which can be read by computer regardless of 
how to read magnetic and optical **they are electronic and a thing containing all 
storages. 

[01 00] Although applied to the case where decode the video data compressed by 
MPEG formand an animation is reproduced by OS which operates the moving-image- 
reproduction device concerning this invention by multitasking in the computer 100 in 
the above-mentioned embodiment as shown in drawing 1 In other casesit is applicable 
in the range which does not deviate from the main point of not only this but this 
invention. 
[0101] 

[Effect of the Invention] As explained aboveaccording to the moving-image- 
reproduction device given in claims 1 thru/or 4 concerning this invention. When 
generating and displaying the image data contained in a video data in OS which 
operates by multitasking and reproducing an animationthe effect that it can prevent 
comparatively is acquired [ that a gap arises in reproduction of an animationand audio 
reproductionand ] as compared with the former. The effect that a gap can be 
prevented from arising in reproduction of an animation and audio reproduction without 
making the animation reproduced produce a flicker by the imperfection of image data 
so much is also acquired. 

[0102]According to the moving-image-reproduction device according to claim 4 
concerning this inventionthe effect that a gap can be prevented from arising in 
reproduction of an animation and audio reproduction without spoiling the continuity of 
an image so much is also acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the computer system 
which applies this invention. 

[Drawing 2] It is a flow chart which shows decoding performed by the decoder 37. 
[Drawing 3] It is a flow chart which shows display processing performed by CPU30. 
[Drawing 4] It is a flow chart which shows the skip processing performed by CPU30. 
[Drawing 5] It is a figure for explaining the moving-image-reproduction method of this 
invention. 

[Drawing 6] It is a figure for explaining the conventional moving-image-reproduction 
method. 

[Description of Notations] 
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40 Input device 
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^ mi<TjjE*8x-2£. m2tDJE!Rgx-*<h. 
It 3 (DKM=?-Z t «©IW«feiIf-**A» 
U 85faA^Lfciftlix-*cDH5lBm 1 OKH&t-ZIZ 
mr5l^Tn 1 OH^^-*^Sj3cL. l9EA*LftBH 



(4) 



^M2 0 0 1-18 6479 



fed: If mz&n 3 coEEffix-^ lc*3l/*TSR# 

[0 0 16] ca>J:5«:»JffiT*n», Sblix-StfA 

S 1 ©1M^-*#£«S*U ifcilx-^S 1 
x-* *tf SB 2 GDffijgx-* KS^TSS 2 (7)»t 

«* 3 obeis^-* icwjst %m 3 ©araix-* 

3^)1]^^-^^. ^^tlfcm2<DlJ^x : -^<h^^ 

[0 0 17] SSU:. *jmtt:fflM»ra2E^IM 
^/c^tC^^M^x~^T^^m2<7>l£3fiSx r -^<t. 

2 ^lir-^ ©iBwwsrr** 3 oiif-^^ 

OfuIBS 1 <DEffiT-*lcmr5l^Tmd,m 1 ©Mfcx- 
**£«U H5iaA^Lfclftil^-^<7)MIB^20EEJHg 

j: y *>mz&%m 2 oxzffiT- z ic»-5i^T£ja* 
tircf& 2 ommr- 2. srcitmsZAt} Ltcnm^-^ 

9 izm^zzLtiLZtitcm i (Dwmr-z t kb-^t 

WB^OMM^fc^fiEU fufBA^Lfcl^ljT 1 - 
*©IWE«ll3i0EE«x-*£. ffilBAaLfcftllx- 

^-^tcB^T^^nfcS2<rjli«x--^> Sfcti 
iulEArt Lfcifjjijx-^ coSK^m 3 OE8Sx-^ cfc y 



-5tvr SB»* 3 OE«7- £ lc*K5T *tufBS 3 OH 

•?-)»«iii«t«u iuiBx^a-^Kcty^s 

BufB£j£ LfcS-m 3 <DWmT-Z t. fulB^Lfc 
m2<DM& : r-$ t**4>Mm9fi*r*ZttC*V1h 
■*KT*il7*oT, S5IBS3<rjij^x-^cDa 
^^SV^LTsuiBXy^a-^tCcty-^TLetlfc 

So 

[0 0 18] c<a*3&*fiETS*U*. Biii^-^tfA 

[0019] si ©m*?*- mm^-zcD 

miOEEffizr-ZlzmrS^T'tttlZc %2<Dm^- 

4)*-<7>Sf| 2 (DJEJSx- £ <fc y fclflU:*** 2 Offijg 
^-^tcB^T^^n/cm2(DIij®7 ? »-^. Sfcti 
ttli^-^^^os 2 ©EEfiix-***: y tillt[cft«M 1 
OEffix-*fcB^T£/ffi**lfc»1 OMr-** 
(cSt5^Tf?3bti*. S»30ff87-^lcJ}f5rsi 
3cr>H«x-^CD^t±, KlUix-* <7*&Jg 3 (QEEm? 

-zts i&iix-^^^mstDEjgx-^cfcy^Bu 

CSSR 2 <rj>Efiix- ? KB^TS/S^ftfcS 2 (DM 

m i (Dm&T-ZT^-oTWM?* 2 ^(Dmm?-* t 

[0 0 2 0] fit, C5LfcK)li^+tC, ]R 3 0)91 
CDS 3 CTJlj® x- ^ X * o, ^n^o 

[0021] *mic:MtiM3Et®M 
I^gllcfe^Ts SuiES3Oil«7 ? -^c0«^'r5 

v^LTMiBx^^zL-^^cfcy^^snfcBtiS^^ 
ms 3 crjii^x-^ *mi»c«a%-r s c t ^as^jai: 

ks 3 ©■•5f ? -*©±ja*x* ^ y-r 

[0022] co<fc3«:«ar*titf. 
tCcfcy. S3crjiij^x-^oa^^-< = >^<hLTX^ 
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tu nattttKnmtmmma±izi*zt. x**r 
[0023] arsuu *m*\m*nim4imQ>wm 

EX* v :7#«Wu tOEItnSIVtU¥miVU LfcBSB 
«tfWEWS«W±T*oTti, S5IBm30iij«x-^ 

[0024] PMosnaj^a 

[00 2 5] 

[0026] ccDHssoj^ftgti. *nn(c««nBif£ 
Bitcavrj^tc* zi>t o jL-^ i o otcfci^ 

[0Q2 7] £3\ MPEG^T^JBS-tlfclSli?- 
[0 0 2 8] MPEGJB^Eaa-nfcBBx-^tt, 

7-£<&m£»^t*b*7-*£7:3- Kr^/c46tc 

«K 2 B t *t©«»TSA;?l^, 

T\ P iftB^-^O^tlcfcytHulcSS I r 

-**fcttP5r-*KB^T73- KTJrftfcBfflfcx- 

* -o T»«rr * 2 oohhsx- * <t>* #7*- * 
y. p^-^tcs^TBW^-^^^zi-K-rsrc^ 

-^$fc»P7-^U:I^T7a- K**iftB«x- 
^T**oT51«-r*200B«7 ? »^<DB€:«^-r*m 

y, Bx-^tcs^Tij^^-^^^zi- K-r^/ctt 

[0 0 2 9] P?-^ Bx-^tC 

^^x-^icwjsraBWx-^sa^r^sia* 

[0 0 3 0] *«fl«lffl«3>t:j-*5/X 



[0 0 3 1] ziVtrn-SM 0 014s BUCSWi 
»J»ya^A^*^T3llt*5«t:tf->X^/x±f* 
WJ»nCPU3 0^ Bf*«Wc*6*C»CPU 

3 0a>M*l7n^7^«*«MLT^«ROM3 
ROM 3 2*^6M^ajLfc7 r -^-¥>C P U 3 OOSWt 

r a m 3 4<o#femmcftmztiT^z>T-**w®m 

mzmtk LT«3*SB 4 4 KiU^Tf £ CRTC36d:, 
*fLT7 r -*OAffi*«:«^'r« I/F38 

[00 32] l/F38lCt*x »»81(!:LT, bi- 
*- K*>V*X*frS£*A*J$!«4 0 t—**?- 
*«*lc»^TBB*^T*»RM14 4 £:aQmBM 

[0 0 3 3] RAM3 4t4, W3£«tt£ LT\ KSHtB 

4 4 ica^r sfcttoR^fflx— * **smr ^ vram 

3 5^tLTfc»J> VRAM35ti. CPU 3 OiCR 
TC 3 6<hT*l43ttC7 y ^-bX3^RTSBi:^oTl^c 
[0034] CRTC3614* VRAM3 5l:fflB*ft 
T^ia^fflx-**^^ KUXfrSHfJtBWWH* 

[0 0 3 5] CPU3 0(4x 7/l/f^X^T«tttSO 
BfcSSTSttfWu X^r^a-vtCcfcy^^etlfc^ 

&*mmt LTs xzj-KLz-cBWx-^^a^Loo 

BBSWS-rScfc-StcaoT^io 
[0 0 3 6] X>7-vn-5Hi, I 7" ^ x Pt^-££/c 

(07u-Af§n:i«T-^ i ttaftyossBSB** 

Its B«?-^1ttafcy<0SSEI»B*2 0 Cms] i 
Lx 7l/-^i:LT ri oj <teX.6tift£«tt* 
»BOS4*B»Lrcie^S2 0 0 Cms] fSMLtc 

[0 0 3 7] ?3-?3 7H X^a— SlCctU^* 

14* CPU 3 0*673- KBJM>**BW\ I/F3 
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8 fr60ijffi^-££/cte R AM 3 4 iZffifiXtlZ^Z 
[0 0 3 8] 73-KfflIttx ?3«jf3 7(C£lv?lt 

k* n*m^-$^*H*T*fc»0>/f 77 At. b 

^Sin/cW\*77 7Bit, Bx-^tD-p^flW 

*RAM3 4±t«:«RU H12tC^TJ:3tC v *?\ X 
?77S1 0 OlzmJTZo 
[0 0 3 9] X5^ >yS 1 0 OTtix lx~££fctiP 

M777(!:LT/\'777A, CSSS?***:*©?^? 
F lx fc^t/Bx-^^S^Txa-K^tl^li^x 

TZtz&coy^V F2^^-rtit, r 1 j («:R£U Xr 
0 2K»«LT. Blix-^^A^U Xr7 
ys 1 0 4tC&frLT« A^Lfcgjljx-^tf I t*-* 

W3E*#lfci:*(Yes)tt, X77 1 0 5 K^fif 

[0 0 4 0] 7s=rV7S 1 0 5Tt*. 7??Fi& 

^fc«j£*ftfc£*(No)tt, 1 7-?i:i^T73- 

AtHURSMttWJ&U X777S10 6t:^Tt 

[0 0 4 1] Xfyys 1 0 6T*M\ I T^-^ittCS^ 
U^TilllSx— £^/W:?7 AtCx^— KU X777S 
1 0 7tC^TLTx 7^^Fi^, I x—frtcS^T 

y77C*iSlWCi€:/Tt Flj I0RCU X^y 
7 s 1 1 OlZWft?*. 
[0 0 4 2] X777S1 1 OTte. A^Lfcibiiix- 

-*T*Si«3£*tifct*(Yes)tt, X77^S1 1 

U 7^^Fitf rij 7**t«ft*tlftt*(Yes) 

Mr«/f y 77tLT/ W 7 7 C JfflKSftfc £MS 

Lv X7 7 7S 1 1 4Kf£fT"t£o 

[0 0 4 3] X777S 1 1 4Tt*x A*y 7 7 ACD!i« 
7 1 £ <h P <klc*^Ti«*7*--* */ W 7 7 C 
ICf^-FU X777S1 1 6lC»fjLT\ 77^F 



ttlWr^/ \> 7 7 £. LT/ W 77 A £ C £ Ztt, 

-r roj icbbeu xrvzrs 1 1 8tt»fir«. 

[0 0 4 4] X777S1 1 8Ttiv A^Lfcllr- 
*fl«Bx-*T*«3(«5**W3£U iI?-^tfB7 
-*T**t«S*tlfct*(Yes)tt, X777S 1 2 
OIC^tLTx C P U 3 0^bX+7 71*^^f 

X777S1 22K*^tLT, 77^F 2 tf Mj 

SStifci:* (Yes)ti, Bx-^^S^TxU- Ktf 
ft*iii«f r -**tt*S , r*/W7 7'i:LT/W7 7'Bi 
35f»tR**ife<kWSL. Xrv^S 1 2 4fc»fTr* 0 
[0045] X777S 1 2 4Tli, A777A, CCD 

^BilC^zi-KU X777S1 261C^tLTs 7 
5^F2^> Bx-^tcS^T^ZI-K^tl^li^x 

ct**** roj tcSCU X777S 1 0 2 tcf^TT 

[0 0 4 61 -S, X?77S12 2T\ 7^<fF2& 
roj -p«*tW3e**ifti:»(Ho)l*, Bx-^lcS^ 

T/^y77B2tiHBR<!ftiA&f!lCU X777S1 2 

[0 0 4 7] X777S 1 2 8m /W77A, CO 
M&x- ^d:B7-^i: KB-^nH*?- £ 7 
7B2tC73-KLs X777S1 3 0Kf£?7LT> 7 
5?F 2 *. B7-^(c!^T7a- KStiSHfcx 
7 7 1 LT/ W 7 7 B i*atRT * 
ct^T rij icKSU X777S1 0 2 izffii? 

[0 0 4 8] —i5. 7*5- vfS 1 2 0T% CPU 3 0^ 
6X*y^K*#ft*fc«3e**lftt*(Yes)tt. X7 
77S1 3 21:^?tLTs ^CD— ^fytilfc^Bx— 

*«;£U -ogutc^^B7 r -»^lcS^<iii«7 r --^<D 

It* X777S 1 0 2lc8ffT§tf, *9Tftl^flS 
*tlfcfc*(Yes)tt, X777S1 2 2tC»?rr*„ — 
-sKUifc* B x-* KSrK H^x-^CDxZl- K*X 
*v7LT^**«JM*. 77mffll^T« 

[0 0 4 9] — 7d> X777S 1 1 8T\ A^Lfcfij® 
x~^^Bx-^Tft^iJpJ^*nr c <S:*(No)«s Xf 

[0 0 5 0] -7dv Xr^S 1 1 2T\ 73<fF^ 

rij T*^t«3e*tiftt*(Mo)«, Px-*teS-3 
l>Tf3 - K* tiSWix-i ? «M*r*/«y 77tL 
T/ty77A3[fiH!Snft4fltU X777S134 
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[00 5 1] Xr'y7S 1 3 4Ttis / S >J 7 7 C (DBA 

«*frr*/w j 7 lt/ \> ^ ^ c «ra«-r* 

T ru uifS^U X777S i 1 BlciWfr*. 

[0 0 5 2] Xx'^S 1 1 0T% A^LfcBH 

7*-* P T-Ztt^tWtttltctl* (No) XT 
77S1 1 8KIWtT*. 

[0 0 5 3] — *v X777S 1 0 5T\ 7^<fF^ 
rij T?**tW**tifci:*(Yes)tt, I x-*tcg 

LT/W7^C3!?atR**lfct*iJEU Xx7^S 1 0 
8 

[0 0 5 4] Xf77S10 871t Ir-^tlCl^ 
y^^A^tRr^Ct^-r TOj KIB^U Xt7 

7s i i o 

[0 0 5 5] Xt^^S 1 0 4T\ A*Lfc»H 

7 7S1 1 Olef^Sf*. 

[0 0 5 6] 3»C, CPU3 0Olja*B»lcKBT 

[0 0 5 7] CPU30H 7<^P7P-by-»^l 
ZyhMPU»fr64»A je»££fc£ROM3 2©ffi 

fl^fc^a- K3 7^*^-r^C<htu^Uxa- K3 7 

Mmzm'<J?Z>£olttiT^2>o m3i*. CPU30 
41*. C P U 3 0T?«T**l4X*y^JWtSt7P 
[0 0 5 8] fflttlus H3(D7P-7 c *--Mc3Vr«a* 

[0059] s^fton** x^i>a-^tccfcy^eti 

fcBjS[*B»t LT, /W77A, Bi, B 2 , COB* 
5r-**«SW37 \>77 Kfi& U a^x/ W77 (CftM 
^nTl^lJ®5 :: --^^a^-r^iQSTSoT, CPU 

«ffiMr3fe«4)SSVlJ/ b77*VRAM35 ±£M 



ST*. 

[0 0 6 0] XT77S2 0 0TH *ffl/b77^ 
<rj>B&x- * IBStc £ & W 7 7 t LT/ 7 7 A . 
C *mm?2>fc&CD7^ V F 3^- r i j tclS^U Xt 1 
^yS2 0 2tC^TLT, 75^F3tf Mj 
5#*«*U 77^F 3 tf rij T**4:«S*tift: 

W 7 7 t LT/^7 77 A tfmffHtltctmfeU 

[0 06 1] Xf7 7S2 0 4m I\v77 fK<K>m& 

: r-z*m.7r,mi^ 7 7 iz&m u x=rv7s 2 0 etc 

^tLTs 77^F3^ S^/^y^Z'N^littJx- 
t^TTx-T TOJ fcS^U Xf7^S2 0 8lt»fft 
[0 0 6 2] Xf77 , S2 0 8m fKy7 7 B 1 (7)010 

&T-z*m.mmrtv7 7\z&m^ XT77S210 
T'tceasu xr7 7s2 0 2^Tt^o 

[0 0 6 3] — 75\ Xt77S 2 0 2T\ 7^?F3& 

rij T*^4:WE*ntei:*(No)tt, KS%H/^7 7' 

tfiKustitttrnfeu XT77S2 1 2[z»nr^o 

[0 0 6 4] XT77S2 1 2Ttix /Ky 7 7 C (DWtflfc 
7*--* **5y8/* * 7 7 [Z&& U Xf77S2 1 4iZ 
m=iLT. 7^<fF^s W 7 7'\<DW&T- 

*K3S7St ^ 7* £ LTMy 7 7» A^jMtR-T^ £ 
t^mf rij ic»j£U X7 77S2 0 8H:^Tt 

[0 0 6 5] U4CD7P-7 C 1'- 

[0066] x*v7mmi*. Bx-^tc^x®^ 

-^©73- K^X^7m»I?2fe7l, CPU 3 

otcjjtNTH^n^i:. H4^-r<fe3^ x 

777S3 0 OlzWfiTZo 
[0 0 6 7] X7 77S3 0 0m 73-^3 7^7 
P- K*Mtt L* 3 £ t£ B x-*<0:7 U-Z*S**X 
X777S 3 0 2^tLT, 7 s 
P-#3 7&rZl-F*MihL&otTZ>B : r-$1,zm 

*§U X7 7 7S 3 0 4U:»fTLT\ 73-^3 7^7 
=1- K*BM&L J: 5 (fT^ B x-* U*3X il^^-^ 

3 0 6tC^Tt£o I^H^XT77S3 0 4T 

[0 0 6 8] Xt77S3 0 6?^ 7^3 7tff 
=1- K^r^L^o^r^Bx-^tCO^TX^^zL-- 
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3ost^TLT, naLnMamtmim 

*tfW*«LtT** i WK**l«: £ £ (Yes) tt\ X^ 
7 7S 3 1 OWtLT, X+ y^^^=l-^3 7 

ictuau xrvzfs 3 o otc8?T-r^o 

[0 0 6 9] -7?x Xf'^SSOS^ KffiLfcBSBa 
*<?Bff*««±Ta:t^i:WKS ft/c<t ^ (No) «\ Xry 
7S 3 0 OtC^TT^o 

[0 0 7 0] ±IBJt«fl!)»!Ka>Biff*ia5e#!H 

Wr*fc»©HT««o i-XTv BfgiJ t o~ 1 13«. 

*E*J t 1 !3ti. — oiuOli$$iJ6^6Rff^«BBT3liia 

[007 1] O S tCcfc y Mix-* tc^^n^n^x- 
^Sx^-K-aSLTBilISII^-r^Ji^tt. CPU 
3 OlC«fcy, x3- KBB«rffr*#x:3- F3 7lZtitflZ 
tl&ZLtiZ&VTZ}— K3 7^73- K«ltf*ffS*l 

flWftSft*. cct* HrtHx-*W\ 107-^s Pi 

x~£v B27-^x B37-^, P47-^, B5X— 

B67-^, P77-^, B87-^ N Bg^— I 
10X~ * x Bnf-^s Bt2^~^v Pl3x~ 

[0072] y^-KasfccfeifRsaaTtt, rnsic 

*Vr£dU\ X777S 10 2, SI 04-S 1 09^ 
ST, ittlx-^CD I ox-**>VW;7 7' AfcxiJ- K 
*ft* XxyrS2 0 4*«T\ I 07-^lCO^TX 
*5>a-^te«fcy4*.S*lfcBM[ (BSSJti) ICT/W 
77AO)l07-^tf«/7^ X77751 02, S 
1 1 0-S 1 1 6®«T\ A>77A(D I ox-£fc<fc 

siiix-* <t> p i T-zizm^zmmT- z v& % 

P' ix-^tfM^zCKxZI- K3T*l*- 
[0 0 7 3] *^T\ Xx^S 10 2, S 1 1 8-S 

i2 6^igTv JiyyrAO I ox-*, /\*777C0 
P' ix-^fcJ:tfKil7 r -^cOB2x-^tcg^Tlj 
if-^TS^B' 2^-^^^^77 7 BitCx=3- K£ 
tlx X777S2 0 8^gTs B2x-*tC-pl^TX'X 

5>iL-^ic*y**stifciM[ (wait 2) 

102, S1 18-S122, S128, S 1 3 0£*I 
Tk /W77AOl07-^ /W77C©P' 17-^ 

&3B' 37-?tf/b77B2lc73- KStL X77 
7S 2 1 0£HT\ B3x~*UIO^TX^5/:l--5K 
*y-£ASftfcB5/S (Bt$Ut3) KT/\>7 7B24)B' 

3?— »tf«^«n«. 



[0 0 7 4] *W 7777S2 12^T> Pix 

-^ic^Tx^^i-^ttjcu^xstifc^/S mm 

t4) lcT/^77COP' 17-^tfSfv^^ Xt7 
as 102, S110, S112, S134, S136 

£SHT. y^77C©P' ix-*fc«fctf»iHx--*<D 

P4x-*U:g^X>TM£x-*T£*P' 4^-*#A 
777 AtCx=l — K^tl^o 

[0 0 7 5] &1/>T% X777S 10 2, S 1 1 8-S 
1 2 6£*IT> M777AOP' 4?-^, A777C 
(DP' ix-^fe^l/lfilJx-^CDBsx-^tcS^T 
iB«x-*T***B' 5x~ * "7 t 7 B itCxZl - K 

7**U Xxy7S2 0 8£*IT\ Bsx-*tCOl^TX 
^v^i- 5KJ:y#*S*l/cBSjS (B#fflt5) KT/b 
77B1CDB' 57-^^I/T?n§o *t^T\ X77? 
S102, S1 18-S122, S128, S130£ 
rty7 7A(DP' 4x*-*> /W77C©P' 17 

777S2 1 O^SIT, Bex-^tCOl^TX^v^- 
^lC<fcy^*StlfcB$j£ (B$SUt6) tCTy^y77B 2 ^) 

[0 0 7 6] -?-LTs X777S2 0 4^T, P4X 

t 7 ) ICT/W77AOP' 47 r -^^a^*l. X77 
7S102, S 1 1 0~S 1 1 6&mTs /W77A05 

p' AT-ztekzfmMT-zcDPjT-zizm^Tm 

•7-^T'$SP' 7X-*JbV^:7 7'CtCx=l-K* 

[0 0 7 7] C(0<fc3uu ostcfc^TfBtDteastfjlff 
-*#a^**i*tf, o s K^rfti2<DtostfiifT3-*i 

[0 0 7 8] OStc*5^Tf60»a*»T**i^Ci:(«: 
#J*tf\ 73-?3 7tfB8x-*tf)x=l-K 
i-5lC<fcy^6tlfcB#jS (B^J 1 8 ) B 8 x-* 

ic*3< hhhx-* zmmizmmrz c t t^m^t 

tt. X777S3 0 0-S3 10^gT, Bsx— 
^^TX^r^a-^tC^y^etlfcBf^cb. B 8 x- 

T«*t«S*ti*fl!)T, X+77S$tf73-?3 7 

tca^T**n^o T3-K»im x*y7W**a» 

X777S 12 0, S 1 3 2^gT, B 8 x— 
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[0 0 7 9J B^-^^a-K^BBttLcfc 
y^S+lfclftS (PS*Jt9) B9T r -*U*3<B! 

102, S 1 1 8, S120, S 1 3 2, S122-S 
1 2 6£HTx /ty77AOP' 4^~£* 9Sv7tC 
COP' yx-^fccfctfifiiSx-^^Bgx-^tcS^T 
!H£x— £T253B' 9?— *tf/^77 r BiKxI3— K 
**U XT77S 2 0 8^1, Bgx-^UlOl^TX 

^^a-^iciy^snniWjSicfcyt^flWiti (i 

[0 0 8 0] &L>T\ TH-^3 7tfBnf-^^fll 

^a-5tc*y-&7Ls»ifcWjs cmeitu) £x bh 

STtiv Xf77S3 0 0-S3 10^T v Bnf- 
^tCO^TX^r> ? a-^^cfcy^x.etl/*cBtiSt. Bn 

3 7^lUWn^ ra-Kiflim X+y?B** 
gtt£<h, XT77S12 0, S132^3flTx Bn? 

[0081] co&oizLz. *mm<DBtgiT*its mm 

[0082] ctiicctv, ostcfct>Tfls©«ratf*ff 
y, nm<on&zmtift3ii:tcti*i*s 

^Ti^iHx-^ te^-^ti^i]^?- ^ ^?=] - k • mm 

[0 0 8 3] **«SO»»Ttt. B?-*Kg 

[0084] EWC«fcU, I x-^fccfctfPx-SUcS 
4»JK«6ti*. r*fe"B. I?-^^P?^ 



sMcf-tiemR?— «3y£V7s«c^^6. b?- 
* < sh»?-£*ie l < x i3 - kt* c £ 

Bx-^tcS^XP^x-^^X^'y^LT^. 

^x^Tib^r^osttfc^Tiftij7 r --^tc^$n^ii 

WfcTtLSifcWciB*?--* (0^*^1Sic <fc * "5 6 oi* 

U * C £ ^KitT * Z £ 
[0 0 8 5] £6tC, *Sta&<0fBJKT«\ iS^x-^CO 

[0086] ztiiz&v, mmT-toTr^-F&j&m 

5i«tt3!«fefctlTL*3fe*tl#»*^ £<D<i:dtC, 

n«?-sox=i- K£$i&ftu:x*y yrscfc^Kt- 
± u * c <t £te±-r £ C t 

[0 0 8 7] *SIC **M©JBttTW:, l?-^fc 
I* P tcS^Txzi- KtfftfcM?-****! 

7 TB-\. B2&ffiX. /W77Bi, B2^"T^T^Uffi 
LTBx— £KS^TiE«x-*£?n- KT*«fc9 
KLfc. 

[0 0 8 8] CtUcfcy* O S lcfc^Tfa<Dfflatf*ff 

y, Ti*-Fmm£mmmm£<Dmm&-?tiT*>s »m 

ffl»c*5^T/<y 7?B itDBi*?-^ CSa^ffi/^^ 7 
ztcESL^^Sutc. ?^» Kfflatcij^TgUOIiMft 
x-^^/^'y7zBitCx=l- K-r^C^lCjcy, /\ w -y 
^^B^lHix-^OdBsMEaoffl^^tfaitS 

CCDC^ti. /f'y7 7B2teOl^Tt»mi;c 
[0 0 8 9] LfJoT, OStCfc^TMiB?— 

[0 0 9 0] *W|fl!)»JBT«. ii?->0 

»y^5 2O(0Bx-^lc«^-r^iii«7 r -^<0-5-B- 
^/^y^zBitCxD- KLx Sftlix-^^Ky^a 
2 OOB?-^ W « BflU x - * o 3 "6 */ ^ «y 
7 7- B 2^x3 - KT * J: 3 ^ Lft. 
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[0091] zmz&v, wmT-zowj'&ozm 

^BiUi^P- K?3C&lc£y* i\v~?T*-\QM!9k 

[0 0 9 2] LfctfoT, O S [Zte^TWmT-Z^ 

[0 0 9 3] ±E«M>»tMc£l/>T\ I y-^tt. if 
£fd*2E«<0Sl ©aH^—SrtcWjJiU Pt 

aU B^-^ti, $fc(i2Ett4»l34>Efll 

[0 0 9 4] ±Ejt«S0)JB!BH:t5^T, Xt7^ 

S300-S3 0 6H ■OT3Sfc»4Ett4>3ini 
Bfffl^gHcfcHSU Xf77S3 0 8, S3 106«fctf 
S 1 2 0ti. m3ElOX*yr#«Jt»«U X 
7775308, S310, S120, S 1 3 2 M\ If 

[0 0 9 5] ±K9mo)&mz*$l*Zl*. Bt- 

0/^:77* 2 ^KttT^Lfctf* cwcBsr. b 

fc46cD/ S-y 7 7 * 3 oiX±i&ttT*S/36 L T «fc l\ 
[0 0 9 6] C*UCfcy % B * £x P-KT * JHB* 

£ *»i*JB/ %v?t U»*>* su xP- KttH 

C£lcJ:y« /W7 7Bi<7>iH«x-*©35*E»& 

it ** 6 icear s c t # t* * e 

[0 0 9 7] ±E*HM>»JBHcfcl/>T. 02<£>7 

lis ^□-^3 7(0rtaBMTfif3if$tco^TKB8L 
fc*)\ ZtUcPSe-r, CPU3 0^-Kjl[!I^T5 
«fc5teLTt>cfc<* COSte* ±EjtB64>Jfc!8<0<fc5 

r o m 3 2 ic* tiTi^mmyn ? 

*«Lte^a^^tfE«*nftE1WIf**6. f07 
P-?5/*£ RAM34 KK*&A,TM5T Scfc 5 K LT 

[0 0 9 8] *fc\ ±E**a>»«MCi5L*T. 
tf04<D;7n-^-v- HcS^r«S«HifiJ:lfX*y7 

saasjjsrsicsfcoTtt. rom3 2tc^e* x c:i6 



^/x<fE«*tiftEttMM*frS, ^7a^7^R 
A M 3 4 IlR^/uTJHtT^ ct^taTt^ IS 
[0 0 9 9] CC?, E««<*4:«:* RAM, ROMl£ 
©¥«W*E1WW*, FD, HD&Dttj^ttfiEttfl 
ft:, CD. CDV. LD, D V D94>3^ttlffK£2£E 

wot, n^Wv men* jtt^w»o)ui*wy*ao 

[0 10 0] ±EII*<*>fl28gtcfcl^T«:. 

MP EG^TEffi^nfcSiil7 r ~^^xP-KL 

[0101] 

»jim>»s*i*. 

[0102] ssuu 4:9M»cff*B«ai4Eaa>ibia 
[n®cDfa*^ittB^] 

[01] ^^^alffir^PVtfa-^v/XT 1 ^^^ 

[02] 73-^3 7T«7^§73- KJllI^r 
7P-7+- h?$5 B 
[03] C P U 3 0?»7*tl«S/TBI^TT7D- 

7t"hm 

[04] CPU 3 0 T'*ff * y 7»1*/Tt7 

[05] *ima>ibwv£«it«imr«ft:a6a)BTft 
[06] (j»flE>BiBiw^a*«wr*fc»<oiaT* 
[^#olft0^] 

1 0 0 PVfcfa— ^ 

3 0 CPU 
3 2 ROM 
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C START ) 
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[H5] 



(t«)(t, )(t 2 )(tj)(t i )(t fi )Ct 8 )Ct7)(t.)(t« Ktio)Ct„)(t l2 )(t„) 
A*7-* la Pi Bz Ba P4 Bs Si Pt Ba Bs tto Bii Bn Pia 
^ I □ Bz' B»' Pi' Bs' Bt' fV lit' Bi' Pt' fhi' Biz' |to 



Id Pt Bz 



Bs Bii 
Bi lie Bii Phi 



*jr7U-i» ^ jo Bz' Ba' Pi' Bs' Bs' Pi' Bt' Pt' Biz' 
= B(A^' B n **97" 



to ti tj to t 4 t 6 te 



U tp tio tti t(2 tjj. 
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(t D Kti)(t e )(t»)(t 4 )(t 5 )(t 6 )<t,)(t»)(t f XtHKtiOCttiXtia) 
X1)t-9 Io Pi Bz Ba P* B» Be Pr Bi Bi In Bn Biz Pia 
*T.7U-i» | Id B2' Ba' Pi' Bi' Be' Pi' Ba' Ba' Pt' Bn' Bn' |io 



Io Pi B2 Ba P« Bs Bs P7 Bi Bs lie Bit B12 P13 
i Io Bz' Ba' Pi' Bs' Bi' Pi Bt' Bt' Pt' Bn' Biz' lio 



t c ti tg ti t 4 ti t» t 7 t B ta t» tn t» t|i 





Io 


Pi 


Bj 


Bt 






Bt 


P? 


Bi 


89 


1 10 


Bn 


B12 


Pit 


A*977A 


io 


Io 




— »- 


P*' 






P*' 


— ► 


-> 


1 10 


— » 


-»- 


1 10 








Bz' 


Bi' 




B 6 ' 


Bt' 




Bi' 


Bt' 




Bn' 


Biz' 




A*»7?C 




Pi' 


-* 




Pi' 


-»■ 


-*■ 


Pt' 




-> 


Pt' 






Pi»' 



F*-M##) 5C053 FA24 GA10 GB11 GB37 GB38 
HA33 JA03 JA22 KA04 LA06 

5C059 KK15 KK32 LB15 PP05 PP06 
PP07 RC04 RC22 RE03 TA07 
TA25 TCOO TD12 UA05 UA32 

5D044 AB05 AB07 DE14 FG10 FG21 
GK07 



